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ABSTRACT:
Breast cancer is most common invasive cancer occurring in US women. The standard treatment
for breast cancer includes surgery, systemic therapy (e.g., chemotherapy, biotherapy, targeted
therapy) and radiotherapy. The Healthy People 2020 initiative promotes education and
prevention instead of treatment. Therefore, non-invasive lifestyle modifications should be
developed to decrease the risk of developing breast cancer among women at population risk and
those who carry a genetic mutation conferring increased breast cancer risk. Diet, weight
management, and exercise as methods to reduce breast cancer are examined within this literature
review. These lifestyle adjustments should be introduced to individuals who are at high risk for
breast cancer such as women with inherited mutations in the BRCA1 and BRCA2 genes.
Maintaining a healthy weight during between 18-30 years old and 75 minutes of moderate to
vigorous exercise per week is associated with reduction of breast cancer occurrences. To date,
dietary changes have not consistently and significantly decreased breast cancer incidence in
prospective studies. Overall breast cancer, unlike heart disease, does not abide by the rules of “fit
but fat,” Individuals who are at high risk should maintain a healthy weight while exercising on a
regular basis.
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Non-Invasive Lifestyle Modifications that Mitigate the Non-Modifiable Risks of Breast
Cancer in Potential High Risk Patients
Breast cancer is the most commonly diagnosed invasive cancer amongst women in the
United States (American Cancer Society [ACS], 2016). With the rise of diagnosis of this
disease, primarily in urban and industrialized populations, preventive measures should be
developed to decrease the modifiable and non-modifiable susceptibility of this disease (Cancer
Research of the United Kingdom [CRUK], 2007). Individuals are taking measures, such as
getting a double mastectomy prior to diagnosis, in order to prevent this diagnosis. There may be
alternatives that do not involve surgical intervention. Similar to hypertension and diabetes; breast
cancer can be minimized by lifestyle modifications, such as diet and exercise. CRUK (2007)
predicts that lifestyle changes could prevent one in 10 cases of breast cancer by 2024. The use of
post-menopausal hormones, weight loss, exercise, diet changes, and breastfeeding are seen to
have shown a significant correlation with the decreased incidence of breast cancer (Pekuer,
Armiliato, de Souza, & de Castro, 2016). Of these lifestyle modifications, diet, weight loss, and
exercise have shown to not only decrease the risk of just breast cancer, but other chronic
diagnosis as well. The purpose of this paper is to explore lifestyle modifications that may
mitigate breast cancer risk among women with a known family genetic mutation associated with
increased risk of breast cancer development. A care plan for a high-risk patient who is
predisposed to breast cancer due to her genetic alteration and familial disposition is also
provided.
Background
In 2015, an estimated 231,840 new cases of invasive breast cancer had been diagnosed
(ACS, 2016). Approximately 40,290 women are expected to die from breast cancer, only second
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to lung cancer (ACS, 2016). Breast cancer, as most types of cancers in the body, are caused by
cells in the body that change and grow out of control developing lumps or masses (ACS, 2016).
The majority of breast cancers develop in the glandular tissue of breast known as the stroma
(ACS,2016). Most breast cancer is invasive or infiltrating (ACS, 2016). They break through the
walls of the glands and ducts and metastasize to the surrounding tissue (ACS, 2016). Although
breast cancer is referred generally as breast cancer, there are 21 subtypes that are denounced by
histological appearance and response of treatment (ACS,2016). Gene expression profiling
techniques provide physicians to understand genetic variability among these tumors, but is a
costly expense and is not currently a standard of practice (ACS, 2016). Molecular subtypes have
been identified using routinely evaluated biological markers, including the presence or absence
of estrogen and progesterone receptors (HR+/HR-) and express levels of human epidermal
growth factor receptors (HER2+/HER2-; ACS, 2016). The main molecular subtypes are luminal
A (HR+/HER2-), triple negative (HR-/HER2-), luminal B (HR+/HER2+), and HER2-enriched
(HR-/HER2+; ACS, 2016). Even though molecular markers are the primary determinant of
breast cancer, genetic predisposition alters the presence of these molecular markers (DumalaonCanaria, Hutchinson, Prichard, &Wilson, 2014). Inherited mutations in BRCA1 and BRCA2 are
the most studied breast cancer susceptible genes, accounting for 5%-10% of all female breast
cancers and 15%-20% of all familial breast cancers (Gabai-Kapara, Lahad, & Kaufman, 2014).
Genetic alterations to DNA structures such as hypomethylation, chromosome telomere length,
immune function, and the increase gene alteration of BRCA I and II suppressor genes recently
found to be just as important as the physiologic alterations of the body (National Comprehensive
Cancer Network [NCCN], 2016). Ten percent of breast cancer is due to the specific mutations in
single genes that are passed down in a family (Harvie, Howell, & Evans, 2015). These patterns
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are specifically associated with the BRCA1/2 suppressor genes that have been linked to breast
and ovarian cancer expression (Gabai-Kapara, Lahad, & Kaufman, 2014). The overall
prevalence of the disease related mutation in BRCA 1 is estimated to be 1 in 300 and BRCA 2
about 1 in 800 (NCCN, 2016). Carriers of either the BRCA1 or BRCA2 mutation gene have a
45%-87% of developing breast cancer in their lifetime (ACS, 2016). Compared to women in the
general population, who have a 7% risk of developing breast cancer, the average risk for BRCA1
and BRCA2 is estimated to be 57%-65% and 45%-55% respectively (Gabai-Kapara et al., 2014).
Much of the occurrence of breast cancer clustered in families’ results from interaction between
lifestyle factors and mutations and generic variants (ACS, 2016). These lifestyle factors include,
but are not limited to, endogenous hormone levels, alcohol consumption, weight gain, obesity,
physical activity, and diet (NCCN, 2016).
Analysis
Exercise
A total of 150 minutes of moderate intensity cardiorespiratory exercise per week to
reduce all-cause mortality and improve quality of life in any individual (Geithner, 2011).
However, individuals who are at risk for breast cancers should increase their exercise regimen by
180 minutes per week after the 150 minutes of exercise per week (Geithner, 2011). For every
additional 180 minutes a patient enacts this vigorous activity, the patient has a 3% reduction of
breast cancer occurrence (Geithner, 2011). This physical activity is associated with both pre- and
postmenopausal women with a strong history of both ER positive and ER negative breast cancer
in the family (Geithner, 2011).
The American Cancer Society (2016) suggests women who have a genetic predisposition
of breast cancer should get at least 150 minutes of moderate intensity of 75 minutes of vigorous
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intensity each week, preferably spread out throughout the week. This results in a 10-15%
reduction of breast cancer compared to the inactive women with the predisposition, with stronger
evidence proposing this activity for postmenopausal women than premenopausal women (ACS,
2016). A study of 73,000 postmenopausal women revealed their breast cancer risk was 14%
lower among women who walk approximately 7 hours or more a week (ACSM, 2011). This is
thought to be due to the reduction in endogenous sex hormone concentrations, insulin resistance,
and chronic low-grade inflammation (Dumalaon-Canaria et al., 2014).
Weight Reduction and Management
A substantial amount of evidence shows a correlation between weight and the occurrence
of breast cancer in postmenopausal women. The term, “fit but fat” may apply to decreasing the
chances of heart disease, but unfortunately does not similarly apply to breast cancer (Harnie et
al., 2015). Increased weight increases the risk of postmenopausal breast cancer; 1.5 times in
overweight women and about 2 times more likely in women who are obese (La Vecchia,
Giordano, Hortobagyi, & Chabner, 2011).
Weight loss
Results from the Nurses’ Health Study revealed women who were BRCA1 mutation
carriers, age 18 to 30 years, and who lost 10 pounds were associated with a decreased risk of
developing breast cancer between the ages of 30-40 (NCCN, 2016). However, woman who are
overweight and premenopausal have an actual decrease in breast cancer incidence (ACS, 2016).
In the Iowa Women’s Health study of 34,000 women, a weight loss of at least 5% either before
or after menopause reduced the risk for breast cancer about 25%-40% compared to those who
continued to gain weight at the same rate (NCCN, 2016). The excessive weight is mainly linked
to the risk of developing ER positive and ER negative breast cancer after menopause, without the
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increase of genetic and familial predisposition (Harvie et al., 2015). A weight loss of at least 10
pounds in women carrying either a BRCA1 or BRCA2 mutation between the age 18-30 years was
associated with a decreased risk of breast cancer between the ages of 30-49 (Kotsopoulos et al.,
2005).
Weight gain
In the Nurses’ Health Study, the effect of weight change on invasive breast cancer was
explored in 87,143 postmenopausal women (NCCN, 2016). Women with a weight gain of 25.0
kg (55 lbs) since the age of 18 had an increased risk for breast cancer when compared to women
who maintained their weight (NCCN, 2016). No increase in overall risk was found with a weight
gain between18-30 years of age (Kotsopoulos et al., 2005). The role of early adult weight gain
and subsequent risk of breast cancer is not well defined. Study results for weight gain in
postmenopausal women and breast cancer risk have been inconsistent with either no association
or a decrease in risk (Kotsopoulos et al., 2005).
Weight maintenance
The ACS (2016) suggests achieving and maintaining a healthy weight throughout a
individual’s lifetime is optimal for cancer reduction in general. Being as lean as possible
throughout life without being underweight, avoiding excess weight gain at all ages, losing even a
small amount of weight has health benefits and decreases risk for various cancers including
breast cancer (ACS, 2016).
Diet
The role of diet for the risk of breast cancer is a very new and upcoming area of oncology
research. The diet of women, in general, has not been statistically significantly found to change
the predisposition for breast cancer. This is may be due to limitations of studies such as dietary
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compliance; recall biases, and the short duration of follow up (Michels, Mohllajee, RosetBahmanyar, Beehler, & Moysich, 2007).
A relationship between certain dietary practices and breast cancer susceptibility is seen in
some the results of some studies. Early diet and breast cancer studies primarily focused on fat
intake, however, a recent meta-analysis of animal fat intake and breast cancer found no
correlation was found between fat intake and breast cancer appearance (Harvie et al., 2015).
Similarly reducing dietary fat in postmenopausal women did not affect the risk of breast cancer
in the Women’s Health Initiative dietary intervention (Michels et al., 2007). It is not clear as to
why meat has this effect, as saturated fat or carcinogenic heterocyclic amine content is not
related (Michels et al., 2007). Marine omega 3 fats, eicosapentanoic acid and decosahexanoic
acid that are found in fish are associated with a reduced risk of breast cancer to about 5% for
every 0.7 g per week (Harvie et al., 2015). Epidemiologic studies suggest that natural vitamin D
sources such as milk and the sun play a protective role with respect to decrease risk for breast
cancer development (NCCN, 2016). A 5-day campaign was launched in the United States in
1991 by the National Cancer Institute and the Produce for Better Health Foundation (World
Cancer Research Fund/American Institute for Cancer Research [WCRF/AICR], 2014). Since the
campaign was launched, there has consistently been a link between fruit, vegetable, and grain
intake with a high fiber quantity with a lower risk of breast cancer, with a 5% risk reduction for
every additional 10 g of fiber per day (WCRF/AICR, 2014). Soluble fiber appears to be the most
protectable because of the effects of insulin sensitivity (Harvie et al., 2015). Soy consumption
may reduce breast cancer risk in part because there is a historically significant lower incidence of
breast cancer among women of Asian, but not in western populations (ACS, 2016). Soy has a
chemical structure of isoflavins that is similar to estrogen (Michels et al., 2007). Isoflavins
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compete with estrogen to activate the estrogen receptors therefore both a increase and decrease in
breast cancer is plausible (Michels et al., 2007). Some theories suggest that soy has a weak
estrogenic and antiestrogenic effect in addition to non-hormonal effects that inhibit cancer cell
growth (Michels et al., 2007). Risk reduction may be largely due to the development of breast
tissue and the biologic effects of soy (Michels et al., 2007).
There is evidence-showing fruit and vegetable consumption can reduce the incidence in
the hormone receptor of breast cancer (Harvie et al., 2015). Findings show that the link between
fruit consumption to lower breast cancer risk is due to higher blood level of micronutrients found
in fruit and vegetable (ACS, 2016).
General dietary recommendations to reduce cancer risk include grilling or stewing rather
than frying meat; eating poultry, fish, and vegetable protein instead of red meat; eating complex
carbohydrates such as rice, pasta, and potatoes instead of sugary foods; consuming more fiber
and eating more fruits that contain vitamin A to prevent cancers (CRUK, 2007). Dairy foods
such as milk and cheese were once perceived to be a cause of breast cancer due to the promotion
of estrogen secretion and insulin like growth factor in the short term, but this myth was
disproved (CRUK, 2007). Actually, the calcium, conjugated linoleic acids or vitamin D found in
dairy foods are associated with a decreased risk of breast cancer (Harvie et al., 2015).
Additionally, the antioxidant properties of selected nutrients influence DNA repair, DNA
mutations, DNA adducts, and metabolic detoxification; stimulate growth factors; and potentially
confer an anti-estrogenic influence to decrease the risk of breast cancer (Harvie et al., 2015).
The use of biomarkers that reflect dietary intake has potential advantages compared with
assessment of dietary intake through self-reports (Michels et al., 2007). Biomarkers are based on
the balance between intake and output of a specific nutrient in a certain time-period and can be
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translated into estimates of absolute intake over that period (Michels et al., 2007). However,
nondietary factors such as smoking and metabolism can influence biomarkers (Tamimi,
Hankinson, Spiegelman, Colditz, & Hunter, 2004). Therefore, biomarkers are only of use for
certain types of foods and nutrients including fatty acid compositions and carotenoid
concentrations (Cho, Spiegelman, & Hunter, 2004).
Dietary antioxidants, such as vitamin A, C, E, folate, and betacarotene intake show no
consistent association between intake and breast cancer risk (Cho et al., 2004). The
epigallocatechin gallate aspect of green tea has anti-proliferative effects on breast cancer tumor
cells (Seely et al., 2005). This does pose a threat to other proliferating cells of the body, but not
significant enough to dramatically alter a person’s well-being (Michels et al., 2007).
Alcohol consumption increases the risk of breast cancer risk with association to quantity
and the duration of consumption (ACS, 2016). Women who have 2-3 alcoholic drinks per day
have a 20% higher risk of breast cancer compared to non-drinkers (Liu, Nyugen, & Colditz,
2015). Alcohol consumption increases the risk of breast cancer in women about 7-10% for each
10g of alcohol consumption per day (Chen, Rosner, Hankinson, Colditz, & Wollett, 2011).
Genetics and diet
Recent literature focuses on the effect of genetic polymorphisms on the association
between various dietary exposures and breast cancer. Michels et al. (2007) examined the
association between dietary fruit and vegetable intake on the risk of breast cancer due to the
effect on the MnSOD genetic polymorphism. This polymorphism neutralized reactive oxidative
species and suggests the protection of the DNA damage (Michels et al., 2007). Tamimi et al.
(2004) found a nonsignificant increase in the risk for premenopausal women with the Ala/Ala
dipeptide genotype and the highest consumption of fruits and vegetables, but were not seen in
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postmenopausal women. Unfortunately, there were no modifying effects or consequences on the
MnSOD and the risk of developing breast cancer (Tamimi et al., 2004). High levels of plasma
alpha carotene and beta-carotene, found in carrots and pumpkin, demonstrated a protective effect
among women carrying then Trp allele of the XRCC1 gene (Han, Hankinson, Ranu, De Vivo, &
Hunter, 2004). Morphing of the ACE gene that is involved in angiotensin II conversion was
linked to breast cancer and may modify the association between green tea consumption and the
breast cancer risk (Gonzalez-Zuloeta, Vaszquez, & Sayed-Rabatabaei, 2005). Overall, definitive,
statistically significant information from contemporary studies about the association of diet and
genetic alterations that increase the risk for breast cancer is not available.
Conclusion
Overall, various lifestyle modifications, including exercise and weight reduction have
shown a decrease in developing breast cancer. These lifestyle modifications are associated with a
significant decrease in breast cancer and other proliferative invasive carcinomas. However, the
benefit of these lifestyle modifications to reduce the risk of breast cancer do not translate directly
to individuals who are high risk related to genetic mutations. Study results have proven
inconclusive in this population. Various studies tested the association between diet and genetic
alterations, but those presented in this paper were inconclusive or potentially invalid due to the
limitations and biases of the studies. Future studies must address the concerns about the biases
such as self reporting dietary diary, variations in diet, timing of the diet, and following up with
the participants of the study. Subgroups of women should be identified and stratified by estrogen
and progesterone-receptor, genetic, and epigenetic status; these factors may be influenced by
diet.
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The apparent lack of association between diet and breast cancer may reflect a true
absence of association between diet and breast cancer incidence or may be due to
measurement error exceeding the variation in the diet studied, lack of sufficient followup, and focus on an age range of low susceptibility. The risk of breast cancer can be
reduced by avoidance of weight gain in adulthood and limiting the consumption of
alcohol (Michels et al., 2007, p. 2475).
Overall, every patient should be introduced to both invasive and non-invasive alternative
or complementary methods of treatment and prevention, as this is the future of healthcare.
Increasingly, research is underway to identify inexpensive but effective alternative or
complementary methods of breast cancer prevention and treatment. However, to date, the results
are inconclusive. New technologies, ability to collect and assess big data, and Vice President
Biden’s Cancer Moonshot Initiative hold a promise of a brighter future for the prevention and
treatment of breast cancer.
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Case Study & Care Plan
Lindsey Mondray, a 28-year-old female, comes into Dr. Yeshwant’s office, an
oncologist, for a consultation, as her primary physician believes that she is a high risk of
developing breast cancer. She states that she is worried about her developing breast cancer
because her mom, grandmother, and great grandmother all had either breast cancer or ovarian
cancer. Dr. Yeshwant requested the patient take the IBIS Breast Cancer Risk Evaluation Tool
assessment prior to coming to her evaluation in the office. Her result follows:
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The office receptionist gave the Mrs. Mondray a registration tool that requested all of her
history. This is what she wrote:
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Dr Yeshwant recommended Mrs. Mondray undergo genetic testing a mutation of the
BRCA1 and BRCA2 suppression gene. Mrs. Mondray agreed to have testing. A Multisite 3
BRACAnalysis – Three-mutation BRCA1 and BRCA2 analysis for individuals of Ashkenazi
Jewish ancestry (187delAG, 5385insC, 6174delT) was ordered, collected, and sent for analysis.
Mrs, Mondray’s test result follows below:
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Dr. Yeshwant reviewed the BRCA1 and BRCA2 results and ordered a full workup
for breast cancer. Here are his findings:
Clinical findings: no pain or lumps felt upon palpation
Mammogram:

Ultrasound:

All of the results were normal
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Dr. Yeshwant informed Mrs. Mondray of the lifestyle modifications might want to
consider since signs of breast cancer are not present at this time. He gave her the World Health
Organization’s list of prevention techniques, both invasive and noninvasive, in order for her to
look at different alternatives for herself to choose from. Dr. Yeshwant also referred Mrs.
Mondray to a nutritionist for dietary advice and for a physical therapy consultation to help devise
a physical therapy life plan.
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